In this macro-anatomical research, the data was based on direct observations of 14 adult donkey brains 10 male and 4 female. The brains were fixed in 10% formalin solution and the investigation was focused on macroscopic descriptions of the brain surface and of dissected brainstem features. Sulci and gyri on the brain hemispheres had quite curly structures. These were not completely symmetrical both among brains of different donkeys and on two hemispheres of same brains. It was determined that an adult donkey brain weight was 370 ± 7 g, brain/body weight ratio was 0.27%; cerebellum/brain weight ratio was 10.54%; and pituitary gland/brain weight ratio was 0.38%.
Introduction
Donkey (equus asinus) is a member of the equidae family that is classified in the perissodactyla subgroup of ungulata group (4) . To use a horse as a model of oddtoed ungulate mammal in veterinary anatomy education is expensive and because of the body size, its hard to move and preserve. Therefore, generally donkey is used instead of a horse in this field, especially in our country (10) .
Gross and sectional anatomy of encephalon which is in the organs of central nervous system have been examined in horse (7, 16, 25) , cow (16) , sheep (9, 24) , goat (25) , pig (6, 8) , dog (5, 9) and cat (3, 23) in detail. But the anatomical studies done on donkey's encephalon are limited (12, 21) .
Investigation of the anatomy of a donkey brain and revelation of its resemblances and differences with respect to the horse is the aim of this study.
Materials and Methods
The fourteen adult donkey brains that were used in this study were obtained from donkeys killed which were to be fed to wild animals kept at the Atatürk Orman Çiftliği. Ten were male, four were female. After the calvaria was removed with tools such as chain saw, electric handsaw etc. from the head, firstly, dura mater, its dublicated layers and cranial nerves were cut with the curved pointed scissors and then, the exposed brain was extracted from the skull (2). The brain was weighed by electronic sensitive balance (Sartorius BP 3100S -OCE). Specimens were originally fixed for 15 days in 10% formalin solution (18) . Finally it was dissected by known procedures.
Definition of the anatomical structures are based on the atlases and books that were written about equine anatomy (7, 16, 19, 25) . Nomina Anatomica Veterinaria (17) was used for the nomenclature.
Statistical analysis of measurements during the research period were determined by SPSS 14.0 (License no: 9869264) computer statistics program. Mann Whitney U test was used so as to be compared to weigh measurements of brain, cerebellum and pituitary gland among males and females. Wilcoxon signed-rank test was used so as to be compared to extracranial length of encephalon.
Results
Sulci and gyri on the brain hemispheres had quite curly structures (Figure 1, 2, 3 , 4, 5). These were not completely symmetrical both among brains of different animals in same species, and not even on two hemispheres of same brains (Figure 1, 3) .
Pituitary gland which is one of the two endocrine glands in the brain, was gray-red colored, pressed down to dorso-laterally and had an oval shape structure ( Figure  4) . The other one, the pineal gland, was dark brown colored and drop-shaped structure (Figure 4, 7) .
There are four large paired rostral and caudal colliculi with rounded surfaces on the mesencephalic tectum. The surface of the rostral colliculi was covered with a layer of gray substance so they were dark colored and larger than the caudal. The caudal colliculi were encased in white substance and they were light colored ( Figure 6, 7) . Diameter of the mesencephalic aqueduct was measured by a way of transversal and sagittal cross sections that were sliced on the mesencephalon level. It was a rather narrow duct that begins caudal end of the third ventricle. Diameter was 3 ± 0.4 mm on this most rostral part of the duct. It had a quite certain wideness beneath the rostral colliculi and its diameter was spread out to 6 ± 0.7 mm. The aqueduct was narrowed again toward caudally and was opened into the fourth ventricle. The width of the duct was 2 ± 0.2 mm at this point ( Figure 4 ). The enlargement of the mesencephalic aqueduct was situated at the same place in all brains. However it had larger ratio in 3 of the 14 brains. The diameters of the canal in these brains were 8.1; 8.6; 7.9 mm respectively.
Four of the 14 brains had unilateral moderate ventriculomegaly (unilateral internal hydrocephalus). One of the lateral ventricles were spread out unilaterally and these were not symmetrical in these brains. The right ventricle was larger than the left in 3 of 4 brains with an asymmetric ventriculomegaly and the left was larger than the right in 1 brain. Two of these 4 brains belong to male donkeys. However, a significant relationship between sex and ventriculomegaly could not be determined. The body weight was 140.14 ± 3.84 kg; head weight was 10.22 ± 0.42 kg; brain weight was 370 ± 7 g; cerebellum weight was 39 ± 1 g; pituitary gland weight was 1 ± 0.02 g in donkey (Table 1 ). Brain / body weight ratio was % 0.27; Cerebellum / brain weight ratio was % 10.54; Pituitary gland / brain weight ratio was % 0.38 ( Table 2) . Brains of male donkeys were larger and heavier than those of females. So differrences between brain weights of male and female were statistically important (p<0,01) whereas the differences between cerebellum and pituitary gland were not (p>0,05) ( Table  3 ). After fixation of the tissues, brain lengths were measured extracranially. The lengths were 145.62 ± 2.13 mm on sagittal axis; 93,16 ± 0.72 mm on horizontal axis and 69.12 ± 1.03 on transversal axis mm (Table 4) . Cerebellum was also measured extracranially after fixation and its lengths were 47.08 ± 0.42 mm on sagittal axis; 56.48 ± 0.25 mm on horizontal axis and 40.27 ± 0.41 mm on transversal axis (Table 5 ).
Discussion and Conclusion
Kurt (15), Taner (20) and Tecirlioğlu (22) have pointed out that shapes and numbers of the sulci and gyri on the brain hemispheres are different both among animals of same species and left and right hemispheres of brains. The present study supports these informations.
Kii et al (14) has determined that clinically normal dogs could have rather widespread ventriculomegaly in lateral ventricles as unilaterally or bilaterally. It is observed that 4 of 14 brains used in the study had unilateral internal hydrocephalus.
Tecirlioğlu (22) has written that mesencephalic aqueduct had an bulb shaped enlargement in the middle part of the duct's length. This enlargement was in beneath the caudal colliculi as to Getty (7) . Mesencephalic aqueduct had an enlargement of 6-7 mm caudally from the begining of the canal (beneath the rostral colliculi) in all studied brains.
However body / brain weight ratio was bigger in the local donkey of Turkey. The body and brain weights that were given in the literature data of donkeys in the world were lesser (1). Paralelly to the literature (11) it was determined that the donkey brain was proportionally bigger than the horse's.
Kahle (13) has emphasized that body / brain weights are directly proportional. Statistical data obtained from the study were parallel with the literature.
According to Hifny et al (12) it was notified that the cerebellum weight was 37.6 g; brain / cerebellum weight ratio was 1:9.4 (%10.8) in donkey. Measurements of cerebellum weight in this study was quite similar to the literature data.
In this study, morphological and morphometrical features of donkey brain was observed in detail. In results of the examination, it was suggested that donkey brain was almost similar with horse brain except for the weight and lenght differences, when the obtained data was compared to those in the literature about horse brain. So the donkey brain can be used as a model of the horse brain and the present study will be a reference for brain anatomy of donkeys in veterinary anatomy education.
